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(57) Abstract: While a corrected manipulated variable of a target 
floor reaction force (target floor reaction force moment) on the ba- 
sis of the difference between an actual state quantity such as the 
upper-body posture angle of a robot (1) and a target state quantity 
is periodically determined, a target motion of the robot (1) is pe- 
riodically determined by using the corrected manipulated variable 
and a dynam ic model. At this time, a frictional force component for 
defining the frictional force between the robot (1) and a floor such 
as a translation floor reaction force horizontal component is used 
as a restriction object quantity to set the allowable range of the re- 
striction object quantity. A target motion is so determined that the 
restriction object quantity within the allowable range, and that the 
resultant force of the inertia generated by the motion of the robot 
0) on a dynamic model and the gravity balances with the floor re- 
action force determined by correcting the target floor reaction force 
with the corrected manipulated variable. The target motion is de- 
termined by adjusting motion modes with different generation ra- 
tios of the floor reaction moments to the translation floor reaction 
forces. 
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20 Rj&^^l') ©i^J^@S©^0 1, 5£0 2, 5£0 3Kl35^T, 

f. 

-eUT, My, Xb, Zb £**H3}£i5c£#.& bT, ffc^^r— J* > h © 

SlAMy £ -httStj&zK^&e A Xb GDM#£:r$;0 3 

25 



WO 03/061917 PCT/JP03/00435 

14 3 

A My =— mb* A Xb*(g+d2Zb/dt2) + mb*(Zb - Zzmp)*d2 A Xb/dt2 

-St al 2 

5 h±fcMfo7k¥-$LW<DmW} AXb <Z>W^£5£ a9d^^fe§i, 
A Fx = mb*d2 A Xb/dt2 -Sal 3 
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10 ±#*?JPl^lc:«J;oT^4tSAMpiAFp © it 7? & -5 Mf2±# 

15 h = (Zb-Zzmp) -^al4 

20 

A My =- mb* A Xb*(g+d2Zb/dt2) + mb*h*d2 A Xb/dt2 ••• 5$ a 1 5 

26 tw. -rfcfc-fe* Fbz rau ^tti^ns. 
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Fbz = Fz-msup*(g+d2Zsup/dt2)-mswg*(g+d2Zswg/dt2) 
5 -SC al 7 

10 Slal 6$^ al 5 \ZftXTZ> Z\ £ \Z £ 0 , ^116*15. 
A My =— Fbz*AXb + mb*b*d2 A Xb/dt2 —aSal 8 

5£ al 8 OA My £ _L # tR ¥ & « iEffl &Sr ^ 5 s ;!/ ^ — ^ > b Mp. 

i5 AXb ^ffiiEmmW)^? )v±W7&¥-$lw. x c izMmts^z c o 

(j£ al 8 CO A My -L#:7k¥#:«*$iEJB * 5 s — ^ > b Mp, 
AXb te'ttiEfflSfl&^^JI/JifrTK^fl:* Xc £ftAt- 5 ^ 

20 Mp =-Fbz*Xc + mb*h*d2Xc/dt2 — 1£ a 1 9 

-r^fe-fe, ±#7K 5 P^©MiEfflM»l ; Ex;i/2 0 2 it ^ al 4(Uo 
T^feSnsi^MJi^- HflcR*Jt*hi5S; al 7 £ J: o T3fca& £ n 
*Ji#flcRA»lfi[J5d&^ Fbz £IBV>T, ^al9Ti$n§, 
25 5S: al 3COAFx £±#?K¥&g1#iEffl^Ifr^^;l^H;*J7K¥ 

Fp ICS**-*** E <h *K ^^*t#^n^o 
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-?fct>%. 5£ al 4, Sal7, ^ al 9, 5£ a2 0 K <k o T-t#7.K 
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5 ^^^-^ > hCOMK A My t-btt^l^CDMlfrA 0by©W^£^b 

^-eiTx My, 6>by Mli)lti*&lT, ^* ; E-^>h0gl 
A My <h±#:^^^KD«»j A (9byOl5^^^0 3^£>:£J&3£, 
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A My = J*d2 A 6 by/dt2 -^a2 2 

5£ a22©AMy £ .h#:§g *$IEffl * 5 s ;P =E — J* > b Mr, A 
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Mr = J*d2 A 6 c/dt2 a2 3 

20 § 0 ±.fcik^fawffisEmmm : £'r)vmKjifc¥-i&fr Fr «±isb 

&ri<Sa2 l©,k5f:)5:§ (Fr=0). 
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303 2n^tbrc^m^^(DmtEmm t t©n±^^oi^t) 
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Tin x & ^itcj:D#e>n^c 

m.mm^^jKDMWj) zmz-tc (&j&Ltz) wmx&% 0 

Vtctf-oX. mJE&&(DMm\z&-DTm£.T%feKli (M%\zte, M 
1El£®<DMWi\Z&-oX%tkTZ>mKJ]*^ my)^Ey £ )V2 0 1 £ffl^T 

#*¥<f£g*$IEffli5gfr^;i' ; E-* > h Mp) £±#:^i^*SlEflmffr 
*^2 0 3(DAAt-^>h (MfBittsgf^MlE/Bgifrtx;^- 
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+ ±#^^^^IEffiM»I ; e5 i ;i/ ; E:-^ > h Mr 
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••• ^ a 5 

y )V =E <r )V m K ii tK ¥ j£ # Ff uii 
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*$IE*is^©^© Z MP fcfc, MiEgM^S^^e—^ > h SII^I 
ZMP) ^ e»Ttl^:^^^M$nSo 

20 

Ml^tWXCZMP = IgZMP 

+ »IEB«ifcjR:fr ; e-J* > h/g^JfcS 

•••5£ a 7 

25 ft. ffiJE$*®<DM<D ZMP<D X (ttf^^I^) J&#£^tB"r<5^ 
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5 5£ a 7 )&> £ tl^MiE^^©*© Z M P te, Z MPtftliSlrtl: 
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^cd^tB^A^^^bfe^J^ 2001-133621 #J&^ 

Tth^$n§a^7K¥&^ xGf fifift ^e^^ (zmissg^ &m 
\zmmit*^)\<&m^Tmn-£nz>mfo7k¥$Lm xgs fdR^s-ersffsii 
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+ Kv* Mlffl^K^r^^-b^TK^jS^ 

— St a 9 
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20 mmmmmm^^Kte, &mj&mtm*b<D<D> mm<DZt<. m&m 
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ffijEmmm^Tiv&fefc^- * > hg^i Mpfdmd tw&o 

10 ittzK^&BffiiE/B&W^-T^Pffflfliai 2 0 6 Kite, Sa9©^t)Di:> 

i^TK^F^S^IEfflSKi^^^^^^^-^ > h^:£4fi Mpfdmd 
= K PP * (ttjEfflSSi^^^i^TK^tta Xc- S«SE^fi:«) 

15 + Kpv * miEmmm : E7 : )i>-ki£7k3£mm dx c /dt 

-MiEfflttft^^JPJtfrTK^&fi Xc * ±&mK*®imf$ft Fbz 

— ^ a 1 0 

fe^b, Kpp> Kpv fct? 4 — bny ZMffl <D¥-i 

20 ±fa7k¥#LmffiiEmMm^7 : .))'2 0 2<Dmm^ : &'<t£Zt<, ±wm 

25 iflc^K^ffiliaiEfflaft^^^SSfJfeft^-^ > h^^ffl Mpfdmd <D 
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*fe> Jt#*¥&eMiEfflfi^ ; E^;pfflfiips'j 2 o 6 ftiz^mm a# 

£i^b£:#IS2 001-13362 1 ^fcjfi^fc £5 V>-T 

^Tj^ftTkw-tiLm&muz) &miz, z<Dftm&&2bzm 4 fe<D®:m\z 

«W»M'J 2 0 6 ^^mTtlU^ B 

#i\z, -tfagmMwrnmnm^^jis 2 0 3 ©^^Mjflf (co^t^m 
ggpni^i^ 100 htfttijj'rz>mm±fcm&M m 4 0 <d s 1 

0 0 4 T?5£at>£n ^ttmWftl^x^fc S^_b#:^ ^^ 
(04 0OS101 4T3£s6Snfcfc©) fc, *£lEg^_k#§gi^ f 

m ; E^;u2 0 3 ©^kjc&dt* p 1 ®j$rfc£©:7^ - v 2 umm 
ffljgKj^;^ 0 3 ^#jnw^A^-r^o 
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*>b^-&m Mrfdmd tWf-& 0 ZL Z. T T^^jjtj £#ttfcGD{«i, ±# 

*¥fomWi]Emmm : E7 : )V£fefc : E--* > b&jotm Mpfdmd tmmo 
s&#>e>-e&§o MfBUfitQ*. z nxm ie stitch — * y y % y ±ifcm$& 

±fcgm&miEmmw}*:5 £ )i>&fe4k*:- * y hs*« Mrfdmd 

©<k -5 l:tti«S^, 

±^^^^^IEffiMai^^;W^^Yh; ; e-^ > hl^f Mrfdmd 
= Krp* (MjEffiSES&^E^l/itti&S&fc 0 C 

+ Krv* ffijEmmm=ET)\'±fcmmMmm d0c/dt 
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fitf, ei 4 9 ©^tgy p -^isi^Ts 3 0 3 8 <Dmm&mw~tz> 
±m<DZt<. mm±fo7k^&wffijEmmw}*:y £ jimfflm 2 0 6 

(5£a 1 0) \zk^T tteTk^&WffiJEmmm^^Jl&Mik*:- * y h 

m$tm Mpfdmd &&®*>nz 0 Mm±ttmmMffijEmmm : Ey £ 

;i^JIMJ2 0 7 (5£all) \Z£^T±ftgm&ffi]Emmm*:7 £ Jl'$:fe 
it - ;* > h gljtm Mrfdmd £ *l 5 . 

itt^ftaiilE/Bigl!;^^^^-* > h Mpf *to 
til) ffl F0 # F0 i£#g&2 0 8 Kick D^&e>ft3o titSi^fc, ± 
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Mfuii \z, ±ft7k¥&mffiiEmmm=E7 : )i>&M4k*:-* > h Mp f &an 

^.e»n^:fe(D/{>tA^$n^o htctf-oT, FO ± # 7.R ¥ & S *§ IE ffi 
^^^ 2 0 2 \^y)V*:?)VmKt>*:~-*> b Mfull CD&^£R|fe 

F0 = mb*d2Xc/dt2-l/li * Mpf -5£a 1 2 

^5aBUI«> (P#£!l t - A t ) <D±fc7k5ftiLM1f£lEmMm : EJ : 

)V 2 0 2 ©^#7k¥*&#£S|-r o 

h Mpf {CcfcoT, -b^7K^^S«iEffim»I ; E^;i/ 2 0 2 (Cit^^tC^ 
T&frlS, -t^^K 5 l z #:g«iEffiSl>j ; E7 ? ;W2 0 2 ObuIUCD±#:K^7K 

lEflUgftqE^l^^b^E — ;* > h Mpf ^JiteMii^— K^M^lt^h 
TfrJo D£ CtlCioT, Mpf ^ OT^o VTc.m^ 

«lbT, i^^&BMlEiimifr^^I/^^b^E-pt > b Mpf £_L#: 
TK^&MMiEffl^ilj^^^^^ft;^-^ > h^^^it Mpfdmd {d-gc$ 
fro, ittggf^MlE/Bmffij^^SSc^ft*-^ > b Mrf ± 

ftsgmftffiiEmmm^Tfr&mik*-* > bm&m Mrfdmd 
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Mdmd £. Mpf t Mrf £ <D \Z — & £ it tc t fafe L ft \Z, g^Z 
MPSfeD Izm^TZfeKtl^- * > h Min ifi Min m^U2 0 9 \Z & 

Min = Mpfdmd + Mrfdmd + Mdmd — ^ a 1 3 

f) 

10 T&fc-fe, M0IISBf ^iES^m^*^-^ > h Min te> Ji^tK^^ 

mmiEmmm^^ji^M^t^:-^ > Mpfdmd <t±#^^^M 

IEffl3§»J ; E5*;l'3:^'fL; ; e-^ > h^fit Mrfdmd tmm^mKtl*- 

15 SilUT, ±&7k¥&WmiEmMm : E'T)l$:M1k : £- * > h Mpf £ 
i^xK^&aMlEffl^ffir^-x^^^fb^-^ > Mtl Mpfdmd tc — 
) ±#:^^^ltiEfflS» ; &-7 i ;i/^^Yb ; E-^ > h Mrf £ , 

tfcmmMffimmmm^^fr&mik^- * > hstt Mrfdmd ic-st 

20 ifcK*^-* > h Mdmd <fc Mpf <h Mrf t fc — gc^itfc izUfe V 

Tcm^iZ, 5££.T Z>mK1]7k3fmft Fin & Fin SHIP^ 2 lOt^f)^ 

fe^n^o z\<Dmfcti7k¥!&ft&mMm.mffiiEmmmR±*¥j&ft Fin 

25 ±*^^iiEffiil : efJl/2 0 3 0#l!il:cJ:oT±Mi^ 
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FrliOt^S. Ifc^oT, mMmmmiEgU0fi5itl7k¥'fi( l ft Fin 
ifltTK^ffiSWiEffl^Sfr^^^^jeft:^-^ > h Mpf ^OT^^fct 

•T^g^ft;^-* > h Mpf ^O^^i^TK^^SMlEffliSlJ^T 1 ;!/^ 
6 fefctE- * > b^&m Mpfdmd tZ&MVtz. ZL t IC <fc T Jn T <5 f£ £ 
^3 7K¥^^ SriP ^- ^ <D (d^: § c 

J:#*¥&SMlEfflmifr^;i'£5ttt; : E-^ > b Mpf £ 

Mpfdmd {Cf HtfcJltlC &>oTMM?Z>mBCtl*sfmft}Z. ±#7K 
10 ^tefi^IEfflSifr^^^t;^--* > Mpfdmd ^_h#Mii 

bfe^ox, mmmmffiiEBmmBiJjTk^f&ft Fin », ssai 5 \z 

Mpfdmd ^-h^Mit^E- F^S^Jt^hTrfllo fcfi-fc, t& B 3[fc «> 7 _ 
15 ^^E^l^S^zK^Jjfc^ Ffull £ifl^L, _L#7K¥&g*ftIEffl 
Sft^-x;!/^^^^-^ > h Mpf #0 T?&ofc£^^bfc*<&CD±.#: 

20 Fin = 1/h * Mpfdmd + Ffull + FO — 5fc a 1 5 

ft Fin <t a> e> , o^zmp^^d 
ft Fitd a**fejt£n5o ny^^-ir yxmnmBm 
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miEm^<DmKijti7K s f^ l ^^mmnjE^mm^.ti7^^^^ Fitd \z— 

its. 

iwibmjebwmce**-.* > b Mitd tmmffijEmnmfctiTksfi&ft 
5 Fitd t\z, *&je#*£ (3>77-f r y^mmmummBiij^-ty b 

T-frtDt. Mltd *3 <£tf Fitd teZ MP ffill&J^#:fc tfflcK # zK 5 ! 2 -^ 
^>M^ffi Mpfdmd lC-®C^fe«ifi^M^fj:^<fc^ tC^^^n^. 

nmfc* ±wmm&ffiiEmmm^ ; T)v<g;i£fc : £-* > h Mr ej<!g& 

IS^D ±#sBt*fc»jEffl&»^;i'£j£'fb : e--* > hH^US Mrfdmd \z 

Mpf, &&TS±.wmm&WiiEmmm*?)v$zi£ik : e-*>b Mrf 

20 ^-€-n^tl Mpf mWffi 2 l 2> MrmH£g&2 1 3lZ&V?£®t>n2>o 
Mpf = (Fitd - Ffull - F0)*h -ia2 0 

Mrf = Mltd - Mpf- Mdmd ••• i£ a 2 1 

25 

-Tfc:bt?, Mpf ift2F& 2 1 2T?tt, Mi&*f&IEB^fl:M#zK¥J&# 
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Fltd^£>> yfr*:7 £ )l'fe%.J37k.¥tiic,ft Ffull ZffiC, Mp^Otfcofc 

tm.fevrcm& o ALWfcm.ffiiEmm.W}*? )\> 2 o 2 <DmKt><Dwmm 

5 Mrf itl?^ 2 1 3Tlt B«ZMPStoD©«!llSB«iEa*flcS* 

^E-* > h Mltd *>&lWI3±#:* 3 Pffi«*tjE««» ; E'7 f ;V5fe«fl2 : E-^ 

> b Mpf tii^K*^-^ > h Mdmd tSrMC^iltfcJ:^, ± 
ttiSt&AlilEfflJRS&^T^I/SfeJtfc^-,* > b Mrf *i§6tl5. 

10 m p , &&zfi±ft3gm&ffiiEmmwi : E ; 7 £ )vmKti : E- * > b Mr 

#2fc8e> ens. 

Mp = Mpf-Mfull -ia2 2 

Mr = Mrf -iS a 2 3 

15 

•TfcJbfc* Mp mn^2 1 4*CT, ±#3K¥4fc«*&iEffl&» : e5*;i'5fe 
Mfc^ — ;*>h Mpf 5 ^l^T^fcJKA^E — ;* > h Mfull 

&tl§. ^iiEfflgitT^M*^-^ > h Mr tt, 

So 

> b\zmv&5ffiiEmmm*T)i>±&&w:xctfw.mzti2>c 
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> ht vxmmniEBmmRf} : E~-^ > h Mitd wmti-ztiz t&iz, 
M^e^m^^7jc¥^^t \^TmmffiiEBmm&*}7k¥-f8,ft Fitd *«m 
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^±©^i<, S 3 0 3 8 (D&mMlEtf?ft>tlZ>o 
MUSI'S. 

20 t^2 0 2(D±TO (#J5tig^M^) ±#§g^3*tjE 

fflSitr^ 2 o 3 ©7 ^< * — jKDmijg^te, ^M'fb^T 5 ;]/ 2000 

200 <DVtmm&* ±&7kw-®:mffiiEmmW} : E7 : )\' 202 
±&&mMffiiEmm.W) : E7 £ )v 2 0 3 to^^a^jn^fefeotc^iE^n 
26 3, ^mm^^A 2 0 2 , 2 0 3 ©ttiittS]»i{b$ti5 (en 
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Cftfccfc B^SE**^;^ 0 2, 2 0 3 ®*» CD § J: D ~» A & 

fll*TJl,2OO0tii©iEfJ, tit5l4, i5ilM|;*^ 
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Tfefct>i«NEH4 SOS 3 0 3 6 ^$HitZMPR:§iffi0ii||| 

= (ZMP^||-@|ZMP) h )V 

— ^ a 3 2 
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* ^ ; v v — > ± t cd fnn & ^ # <h 9 t- 9 ;v ^ w - > ± t © m m $k w t 
15 ti:^t§:t^f5. 

#&-r& (tod ttt*t3E^*©3ia&lCj;*JtC©ZMP*«irlBZM 
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7k3£f&ft&®®.m<D±mm, FminteTEgffiT&£ 0 
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(Fin, Min) b T V> % m& \Z m H3 <E>M ftT^f #D < > Mltd 

t^^MISBtliiEg^J^^^^-^ > h Min IzV, Fltd U M ffl M m ffi IE 
BmfcKJjyk^J&ft Fin \Z?Z>o mf£<DZ*Z:<, £ © £ 5 fC f 3 # 
T , Sa35i^a36 tfj$±~rz>o TUt>%, n > y ^ y > * fjfiJt&p 

^mm^(DmRti7K^^i)imKi37K^m^w^m l mm\zwtE'r^o v 
mfflmmmjEBWkmKti^- b Min> ^§!H®NPMjEe^^ 
m^jtk^p^^ Fin tzmmiZftrt-riz (miEitiriz) mhcl 

io iEmmm :3 E^)i±^mmM^mm\z^^v. mm*ffi±?z>z\ tufi-v 

0 5 3-05 5 <D&%(DJ:o\Z, mfflf&m&lE B ij ^ - ^ > h 

«0JI®Pf M!E@^i£S2r7K¥/&# Fin # 7R^fifc#f^$SB f*l 

¥^#S^f£ffl £^H£nfc:R^m©*£ffllCj£ (Fin, Min) 
TV>& V>4§£-tCte, 5 Id Mltd £ Fltd £j&*&j££:n-5o 

Mltd & Fltd (D^k^m^mmt^>m\z. ^<D^^\z^n^b 
20 i^\z. Mita& m fflmmmiEm mmKJj b Min \zv. Fitd£ 

25 h Mpf t ±w&m&miEmnm : £ : r )\>&feit*:-- * > b Mrf ttttfia^: 

a 2 0 :fe<i;tfi*;a 2 1 Jc^^T> Mltd \Z Min> Fltd te Fin §f^A*T^> 
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f ^iO-ttSu TtefrS, Mrf © Mrfdmd ft* 6 ®£2E#tft/.h 

-h fcHEffl^lfr^^ 2 0 3 -C*$IET^£flcS#qE-;* > M** 
10 Jt^W/h^<> :fc£fc^E — * > h£*fIEb«fc"3 £T<5 ± 

;u#^©mie«, T*%z>m.v ±#*¥&s*tiEjBS»^;w2 0 2 01 

Ifcfc ^ 7* ill *S ^^fCfc oTff^^ Z\£if*m2ils\f*. * 

IT, ±#7jc¥^g«iEfflM» ; E5 i ;W 2 0 2 <8»#T*&IE L # tt-ftV** 
15 ^(C±#:^^^MjEfflS»I^'x;U 2 0 3 <DWj^^^mt : Ey : )l^^\Zia 

it z.l&, ±&7k5£GLmffiiEmmw] : E7 : Ji 2 0 2 £tg7c£-fr-g> 
20 tt^. t^t>^, ±&mm&miEmmm : E^)i> 203 &«7n 

Mrfdmd \Z T # § Rg 0 — gcT £ d t. £ & 5fe $ it £ £ £ * 

Mrf tfJitt&tMttiEJBSES&^x^&fcft;^ — * > Mtl 
25 Mrfdmd tC — gtf 3 i£> fc: « , j£ a 2 0i^a2 1 £ lC £ V> T > Mltd 
\Z Min, Fltd Fin ^f^ATS ^ tTt&tlfe Mpf £ Mrf <DftT, 
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Mrf te^H^n-fic, Mpf f£ttas^H2n&ttn«&6>&^ 0 

Fltd (D^li^AF <hb> Mltd CD f£ IE il £r A M tt5„ ^ 
&5£CD <£ "5 Fltd t Mltd £^M-r& & CD ZzTZo 

5 Fltd = Fin + A F -Sa3 7 

Mltd = Min+AM —5t a 3 8 

tiI5T\ huISjS a 2 0 & a 2 1 J: 0 , #5£<Dg|^^# £ n<5 , 

( ) 

10 Mrf = Mltd- Mdmd- (Fltd- Ffull-F0)*h •• -5£ a 3 9 

_tfB5£a 3 7~i£a 3 9 £ §H e> £ 3 lc , ^Sl^fi^L tT^n«, 
Mrfti^H^n^Vio ^5&^4LT^n«, Mrf te> Fltd= 

FinfiO Mltd = Min <h b fc^<& £ H D \Z & Z> „ 

15 

AM = A F * h — ^ a 4 0 

. I 

6. AF^<fcr^AM(i, ±13 & a 4 o &m&vuvnttte e» 

20 ^CD_kl!\ Mpf #Jb##¥4fc«ttIEffl&»r^ T^&Jgft;^-- 

^>h^^fit Mpfdmd KIT £5 fig D ifi^C t^tgt L^CDT, ^11 
AF (tfcttAM) ©*6#ffi#T#5l8D/jN£ < «fc3fcifej£*r*o 
$ ZlZft a 3 7 , ^ a 3 8 £JB^T, Fltd £ Mltd <h£&£T3o £*! 
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5 tlT^Jl^nfc Fltd £ Mltd <Dffi.&, 0 5 3 , 054 id 
^^TMA^ (Fltd, Mltd) Tgtt, H^L^(«> e^L^C (Fin, 
Min) flg^J&S-h^Mii*- KmSAit^hTfftSHtiKt, i£ a 

5 3 5, ^a3 eti^nsMSOt^iO^CrtT, «*>£;tl/£ 
(Fin, Min) £3S^;££&£o 
*£J£-r&£, JifBitHttx Sa37, Sa38, ^a4 0^iSt§ 
£ (Fltd, Mltd) Oi^§fl|t5, a^L^O^^^S), _h# 

7jc¥&«*ftIE/8ig»J ; E^;i'£)£4b ; &-pt > b Mpf tf£tt£^3!TS 
10 Mltd O^IIAM £ Fltd ©^SiAF O Jt _h #: M it ^ - F^S^lt 
$ht&§a^&fe, J:8Bl£i»j&*, (Fltd, Mltd) £ (Fin, Min) 

Mpf f^^fllfci^© (Fltd, Mltd) 0D3£.<£>il£-£jii*T £ d £ 

15 fefcb, 0 5 5 <Z> J; 5 £ , Sa35, ^a36, ^a37, Sa3 8, 
5£ a 4 0 &m&T Z> Fltd £ Mltd b & V> te, ^CDidfC 

Fltd £ Mltd £*X£. £<Z)*l£-lCfci:, Mr ^flt^^Ct^ 

Mr ©ili^tf §KD/h$<?5:5J:5 ttltS. 
5£ a 4 0 ©ft*} & fci£4 1 fetl^o 

20 

AM = A F * h + A Mp2 — ^ a 4 1 

> 

Fltd £ Mltd te, ^a35, Sa3 6, 3; a 3 7 , Sa38, i£ a 4 
1 *m&T2>& "5 tC^^$tl§. fcfcL, AMp2 J&*0fc3fiV>&£, Mr 
25 0^Il^/jN$<ft5O1?, AMp2 0^i^ft/ht^§i5 1:ft)l 
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SltT^tf^-^ > hSI^ffi Mpfdmd \Z-V^^mOj&^Htifi 

£<D<£-5fcIbT&5t£*l£: Fltd £ Mltd t©*a$, B5 5fc£^T 
(Fltd, Mltd) titi, J**Ljf*tt, Sa35, 5£ a 3 6 

©j£<£>-5 S^L^ (Fin, Min) &MZ>. m # a*_L#:Mii ^ - H 

Mltd ^M^MiEg^^S^7K¥J^^ Fltd £#«feje3ft* 0 

fcfcfc, Sa35, 5£ a 3 6 © Jigg^fi Mmax, Fmax & £Z$Tmm. Mmin, 
Fmin teO izteZOT?, g «R Z M P * t> X> <D ffl Eg*tIE B aSJfc£ 2> * - ;* 
> h Mltd 2:-ffiR«riES«(m£A4c¥^ Fltd 0 £ ft <5 . 

&±#$S 3 0 3 8(Dj|ll0#|llT^S 4 

MiEfflSW^T^I/Sfcfcfb^E-.* > hRjfcfc Mrfdmd t^l^flrg 

b)±flc*¥4fc«*|jEffi8E» ; E7 s ;H»»fla 2 0 6 CD ffl # T $> -5 ±#5fc¥ 
ltM*liE«a»*5*;P*J6fls*-^>h»^M Mpfdmd «, tf;H 
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gmM&felkm&l)*:-*> h \z, 

mMWl'e^A 2 0 3 <D±ifcMWi&m?tf£>b<Dlz73:- = >T^Z> 0 

2 0 1 <DWbtl&fr 515 ^Mfb^^l/^^COjglMCcfcoTfg 

>h MfullT&tK ±#*¥&lSiEfflgl€T;P2 0 2 ©±#lft 

& £ , -t^^^^MiEfflSKF^E^^ 2 0 3 CD -fc^jgS/^^^-r^m^* 
U±fcmmmffilEmMm :: E7 £ J\s*: — * > h Mr -e<&£ 0 

= 7 iV* j]*: — * y b 

+ ±ik7k 3 ffiLmffijEmmm : E7 £ )i : E — * > b m p 

5£d 3 1 
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±tt.fc¥tiLmffijEmmwj : £7 : fr*- * > b m p 
= ±#*¥ft«lf jE/b^;^^^-.* > b Mpf 

5£d 3 2 



±#§S$§&fcttjEfflJR!fr ; &7*;i' ; e-;* > h Mr 

= ±#^#^ffiiEfflSl&^:5 i ;i'^^'fb ; e-^ > b Mrf 

5£d 3 3 

IfcAbt, ^d3 1, 5£d3 2 * <££*a£d 3 3 «fc 9 ^^^^5^^ 3 . 

+ ±&mm&mjEm : i=y £ )i&m<k ; i=--* > b Mrf 

5£d 3 4 

Sd34li, Sg 2 HJSMO^d 3 0 KMJfcT £ 5£ i & o T V> 3 . 
tSt§i:, 04 9fC^V^T, i^TK^ftSMjEffl ^ ;P 5t to - 
^ > b Mpf £±fri£i&A»jEfflfi»*7 s ;i/5fc£'fc : E--;* > h Mrf 
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^wmmftmiEmnWi*? ivizfeik*:- * > b Mrf 
-wm^-mKJj^- * y b Mdmd 

5 5£d 3 5 

mmmRti*—* > b Mitd 

10 ^^'rJl'mftfefctl^-* > b +»« ^ifcS*^-* > b Mdmd 

i£ d 3 6 

<h£3T\ MfiB«9KS#@! (SMIi2 1 1) \z £ -oX , MRIJtlES 
StflcRrt^ — * > h Mltd te, mKti : E—*> Mf««'H««A.3feVi J: 

15 M;^t$n§ 0 tfc^ox, 3 eota^^SAt-^^M^s 

££>lc, WIS^S*^-^ > h Mltd *3 

20 W5fi©«k5lclWIS¥a: (MK^as^2 l l) Ciot, 

iEe^ms^7jc3F^^ Fitd mjR^TK^ia&^fpiPttBBrtSje^.^^ 
nmffiiEmmmfc*i7k¥f&ft Fitd ^6±#:*^fl[«*ijE«« 

25 (DmEitlTksfJ&ftte. UWLffiJEWimmRtlTk^foft Fitd 
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5 ¥-&Wffi]Em : E7*)l'&mfc : E- * > h Mpf tffim ^rJEfcig^-* > h 
; &-^>h^^ffi Mrfdmd K — m £ & teifi \Z & Z> «fc 5 IZ $ tl 

10 ^-^iMiEffiSai^^^^^^^-^ > h Mrf te, ±#:^^^IMjE^S 

I&^e^^^^ib^-^ > hM^fS Mrfdmd \z — m:3ifctei8.^m\ztz.z> 

£ fc , Jr # tK ¥ & g M IE /B }1 Si ^ •x ;P ^ ft; ^ - * > hgtl 
Mpfdmd ^ ^i^TK^&mMlEffiSSl^^;!/^^^^-^ y h Mpf £ 
15 ^^t5ST(DtIMllC«fcna, ff!3EB#J£ (0JRgmS^2 11) 

^•^l/^-fb^E — * > h^Jfclil Mpfdmd £ — mn£tc\*j&\,m\ZfcZ> £ 
20 M^^© (ftll&MSgB 2 1 1) te, A^/^^T&nfcT, m# 

26 5^±#7jc3p^« % ±&mmM&$:m't%i&\z. mwrn^itrnm^^^ 
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m 3 mmmmz* muw, i ~ i 4s§$> m i 6 ~ 2 3 ^k^ut^ 

^^E-^>h Mdmd *^H^i^illffiaL, 3>^77-f7>7 

w^;^^^-;* > h^jkm Mpfdmd &&zs±fcmmMmiEmn 

10 l&^-x^^^Yb^E-^ > h^^ffi Mrfdmd ifiM 2 g :fc tfc ffs * *B 3 *T 
So Witt^=E^ )V L IT, f ^f^TJV2 0 0 (01 OOtf 

ii^^;i/ ; E5 ; ;i/2 0 1 £ -Ltesg^fctlEfflglSfj^rr;!/ 2 0 3 i, jb# 
.7K 3 FffiiBffiiEftfiE» ; E7 f ;P 2 0 2 v> £>n> ^Mfk^E^;!/ 2 0 0 , 

15 2 0 2 Oii(t _h #: M iS — H <h _L 4fc [eI Is — H^^A/TV^-So £ 7t , 
— ^te04 8 CD S 3 0 2 8 CD #1 S T ^ IE CD Jfc |£ * D 

&te**9i©l&4^«!s^aB&&TteBi0i?-<5. J& 4 IfcJfiJBtBfcfRSS 
ff cofi&IE^&te, tftffilfl3l&:ffi^iB©*>0££lsSE£j£gfi 1 o 0 ©MI 
20 (m 4 8 CO S 3 0 3 8 CDMS) CD ^^fBifr S % CD T £ £ , yjV^^JV 

JlO ^^mM^^E^^^^cDA^^SiEU^V^^^ 

05 6a, z<Dm4mMmM\zffiz>mm<Dmft, *#wic»** m48 

25 7D-^t-hOS 3 0 3 8 -©^©fcjE^te^IBWr -5^11^ U »/ ^ 

j£ b , m 5 6 CDl£fc6ft;^5*;l/2 0 0 tt, tftflB£3&i&&fll 
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To bfe^ 0 x, S5 6K:&^T, ^Mlb^"^;!/ 2 0 0 £ 5fc <£> # 

s 3 0 3 8 ®ji!iii:ffl§i-s o te& y ms e> <Dmmw>ft<»o%. mzm 

5 M^tlfc^S® 4 9 <h|ig — ©^fg#£O^Tte> M 4 9 £ — <£>#HS*f 

S 3 0 3 8 (D^Si^^O^^«^3^Jg7^M<tl^CT^^©7?^BJ^ 
#B& .BAT K: EI 5 6§|UTS 3 0 3 8 (D^m & mm IZWIW? Z> c 
S 3 0 3 8 ttt, £T\ i^O^t<i48©S 3 0 3 2T*J6fc^ 

io M^b^-x^^^^B^i^TK^^fioipi^M (^se^^ij t (Drnmrnm-v 
^fttiummm \z, mmmmmm mmt-At) ^©j:t<i 
mvtzi®mmmm*:7 i )v±&7k¥iiLW: x c £?fci?g&2 o 5\z&z>toz.2> 

&£>*l3o 04 8CS 3 0 3 2 T^J6fcfM{b : ET;V^(D|i 

i5 ±&mm&<Dmmm m&mm t (Dmrnmrn-c^^rcz^mmm) ic, m 
mummm mm t - a d ^m-m^r^mt ^mEmmm^'r )v 
mmnec &ig#g&2 o 4i:«kDjnA5i:tcj;D, a^w^e^Ji#: 

g^M¥ti^i, a^ffil^^^ifOMIb^^ccDP^^ii Bit z MP <D 
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^ >b tj&tjfwsn*, tot, my)Vff)V2 o i 

mKilfrsif&ft Ffull* 7JV ; Ef^S* ; e-^ > h Mfull tV$&o 
10 7JKf;^I**?|^^ Ffull h y JV^y* )Vm.fctl "E — * > h 
Mfull k<D*>%* y JV^E&JVBiRlJ Ffull MiES^^S^ 

t u x m f3 s n £ o 

15 

»IEB = 7;KfJ^S*7K¥^^ Ffull 

— 5fc a 4 8 

&m<b*T)v&&\z±&7kw-ti:wffijEmMWj : £7 £ )V2 o 2<Dmwj£±.i£ 
mmMffiiEmmm^^jv 2 o 3 ©^»t*nn^tfc'bcDK:«:^. 

*^fr&®<DMW}\z£.~Dxm£.-?2>feKti&My)\' : Ej : )i>2 0 1 

25 T^mbfcfecDOMil^TK^^^T^So 
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7;^f^KKA*¥l$» Ffull 

— 5$ a 5 1 

sf&mnjEmmwjtEfjv&mfc*-* > Mpfdmd #s&j£2n 

a. *^ii^i8fc^^« -b#*¥4fcB*tiEfflS» ; e'5*;pftiffliS!i 206ft 

#®2 001-13362 l#T*J^aiJ®A^Ji^bfe^<, KJgS.ft 

Jiftjfc^ffiMiE/BiKSfr^^P&JSrt;^-;* > h^Sfcffi Mpfdmd 
= Kpg*M^^ +Kvg* MlEJ^K^^Jt^TK^jI^ dXc/dt 

-5£ a 5 2 

5£ a 5 3 

Sa52 £:|3tt£ Kpg, Kvg J - HA*y # M t3? <Z> ^ 0 , 

^^jvjifafry-mm dxc/dt ^n^n, m\mi (mmt-A t) tc^ 
Yb*^;i/^fflViTff#$ti^S4>7K¥ffie xgs), te&ztffiiEmmW}*: 

T^-t#*¥»ft dXc/dt 
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WjEfflSEft^^^SfeS^^E-^ > hS^ffi Mrfdmd d*^3tsn«. Z. 

2 0 7 tbtlt Mx.&Mttta 1 UWB^&n*. 
^t, M ffl IK 1$ *& IE B > h Min ^ Min St2£g& 2 0 

b Mm n 3 mmmmtmm.. mt&mm (zMpmmm^^^zsm 
feit'e- * > h M P f &±ftfc¥&wtiiiEmmwi : E7 £ )v&fe{£*:-- 

Mpfdmd iZ — Wc^^, -h^^^^MiEfflSl&^E^;!/^ 

hgl^fi Mrfdmd — & $ 1± § £ & , @ ft Z M P * «9 © g « K 

^^^r^K^J^E — ^ > h Mdmd £: Mpf £ Mrf i (£>|gfn \Z — & £ 

&*mP**&jEg*JfcK;&^E-*> h Min te, ^3^111^:^1, 
MfBiSa 1 3 ©m^tCcko T^86 Sn§. "T&:b-£, $!f GB B# IE @ « 

>>^s*t Mpfdmd £±&mmMmiEmmw} : E7 s )v&i£fc : E- * > 

bm&m Mrfdmd h Mdmd £&1SQW-TZ> Z £ 
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Fin mni&2 1 oicj:o, mmmmniEEmmBitiTk^j&ft 
Fin S3^jfg^^ti^^> mrnmm (zupmm^kw^^xsm^fj 

5 *-*>b Mpf £±#>ic¥te1tttIEffl&t&^5 i ;i'&£fc*-* > bm 

Mpfdmd ±fcmmftffiiEmmW] :: E7 : )i'&mfc 

^-^>b Mrf 2^ ±l*:|S5»A»iEfflS» ; E5 s ;PSfif3tYb i E— ^ > 

Mrfdmd \Z— $Ct£l£2>t&\Z, 3 > 7 <7 -f 7 >X fflffim B SSJfcK 
^^E— ^ > h $ fit ^^S^J^E-^ > h Mdmd £ Mpf h. Mrf £(D*si*n 

Mft (Ffuii izmm) -vfi&o 
mfflmmffijEmWkmBttiTky-mft Fin rau msmmmm^nm^K) . 

15 ^ffll&ISJf&IEBlSmR** 3 ?)*** Fin 
= y^^E^UJfcS^TK^Jjfc^ Ffull 
+ 1/h 

* (±&7k¥-&mWlEmmWl : E : r)l>$:l£4k : E-- b^^m. Mpfdmd 

- ±fc7k¥&mmiEmmm : z: : T)i>&fefc : e—* > b M P f) 

20 -^a5 4 

fcfcb, J:#zK¥4fc«»IEJB«»*5 s ;l'&J£ft; i E-* > Mpf fetitil 
EH® (mM t - A tT?OD j&t^^e>n^»o t fct>%, ±#7K¥&fiM 
.lEffiSEifr^^l^Jfeft;^ — * > Mpfdmd £ _h # * ¥ & ® IE 

flmSj^-x^^b^E-;* > h Mpf cD^^^cee), ±#7jc¥teg^iEffl 

25 SI& ; E5 i ;KDA^^tirl2M^:^*iiP$-&^ £ \Z& H "T £ 7 

Ffuii ©^ins*, itriB^^Ji^Mii^- F&K^Jt^h 
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-vm%Z.£\z£r)mfe'tZ>o Zfilzy ;Rt 

Ffuii &m?t2>z£\z&r) , mmmi%ffiiE&mmEit}7kstmft Fin &m 
#^t», m 3 mmmmtmmomm^m (mmmmmz i n 

5 T, ^MIS^IilEB^^S*^-^ > h Min ii^tJISBtliiEe^mS 
2>zK¥/&# Fin tjfrS, ffrflBfflltt (ZMP«i!!?l^#*«k^S*7K¥ 

izMPtfoo©) ftusaiEesficK**-^ > h Mita £*8ie*&ieb 
^urn^ Fitd tatftjgsns. z.(Dmm^m\z, f$smmm 

10 Hil^ — 

hUMmffijEmmmKii*-* > b Mita iz—m^n, *&ie.b® 

mK:&3jc¥j£#«*mttjEe*Jfc£;&3!K¥j£# Fltd fc«ff —Jfcf 

J:lB©r£<fWI8ttjE@«flc£#*-.*>h Mltd <h «[ IS ffl IE S ft 
15 J^K^TK^Efc^ Fltd SftttS ^tfC^^T, 3>y7-f7>XM 

^vi-e, Mpf mwu 2 i 5 \z <k -d t , ±&7k s P&w%iiEmmm : E7 : 

20 ^^S^J7K¥^^ Fltd £ ^^^^M^TK^Efc^ Ffull $MCfc 
•ffifc^-r > Kc &mVtcb<D*mft&2 l 5 aKT;f»#b, $«bfcl#£ 

^^MMiEfflSSj^^^^^ib^-^ > b Mpf & £> n £ » -r&fc 

25 Mpf##e>n<5, 
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Mpf = h * S Kc(Fltd-Ffull)dt a 5 5 

Mrf mmU2 1 4 fc«fcoT, $0P@MIE g # ^ - * > b 

Mltd J&>6>±#*¥&«tt:Effl£l&^5*;i'&£fc*-*:>' h Mpf 
5 i^KA ; E-^>b Mdmd C £fc J: tK fcilEffl 

&lfr ; ET r ;i'&Jt{b ; E — ;* > h Mrf e»n^5o f^fr^, «ufB5£a 

2 1tJ;0, -b^^^^^JEffi^Sb^r^^^^-fb^e — ^ > h Mrf 

10 — * > h Mr *>*&5£2n5. f^fe-fe, Mrf 2 1 4 <Z> ffi T & & 

Jhftae^^SjEfflSEKr^^^S-Jt'fk:^--^ > h Mrf S; i;-h#£ 

f&AfctiEfflSSr^E^l'flcE**--;* > b Mr <h bT&5t£*l£«, 

^Tti^tlS ^l/^E^I/flcK*!* — * > hii Merr 
Merr^#^2 1 6fc«fc0jrtB£nS. 

15 

^^^U^R^J^E — * > Mi Merr 

= y jy^rJVfeRtl* — * > h Mfull-SURSMiEe^^K^^E— ;* > 
Y Mltd 

— ^ a 5 6 

20 

Mp i£l£gB2 1 7 ^C^^^oT, -h^TK^&gMlE 



Mp = Mpf- S Km*Merr dt — ^ a 5 7 

25 

*T&fc>S, ^l/^E^UfcR*^-.* > hii Merr fcBt#y>f > Km 
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mmwj : Ey i jvmKtj ; E-^> b m p wsns. 
&v>x% ±&7k¥i£mmiEmmwi : E7 s frmgLi3*:- * > h m p 

a»IE/B;&»r;E7*;P2 0 3KAAbT, A* $ tlfcMA ;* > h tc 

9c &&zfi±#7kw>&mmmmmm*7 s )v&m.{b*:--*>b M P f 
mmoztKxmfflfflmm (^jt+At) ic^^x, imiiLtffl 

&4^ifi?&titt, Mfem 1-105B58, H12-1 7 \zttf$ V X 

£»a*&jEJBJR»qE5*;HE-j* > h Mr &&Zt±ft7K.5ptiLWffilEmmm 
*<r)l*:-*> b Mp *t@«^S*©^iEtftfP*fc*B^ *H£3:j££t 

mmm : E7 : )l'&fe<k : £-*> hS^t Mpfdmd ^J;tX±^^|^^^iE 
ffl^©^E-x;i/^^|t;^E-^ > h^t Mrfdmd 2 g# J&ffs* *g 
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* a» ? 5 s ;!/ 2 o i £±#*iMliEjfl««r*5 s ;i/2 0 3 t, ± 
^7K¥^e^iE*M»i ; e^;u2 o 2 t&mto&ti* ^mit^^)V 200 

**A5^-^ttB4 8 OS 3 0 2 8 CD^STjgH^IE $ n<5 . 

^^©jg 5 mmmm^ms 7 &&ztm 5 8 £#j&lti&bj?- 

fBT**. 'HIB5 7fcwtJ:5fc, 

C0MI7;Kt;1/2 2 2 i^TK^&s^-fb^-po 

B**K*»1tlfc#45,ktf»#r£mR**--.* > h Mdmd S^JS 

titvx, mm±&mmtiLms a^±#7K^&g, bk±#&im« s 
T^^c fc*5, uumy )v^9)V2 2 2 <oa^«, tai3@4 7§#it 
±ie^<KJlfi :7;n^;p 2 2 2 JittttKttH 5 8 ©tgst&:/a * *h 
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mm 5 8 <Dmmt : E^)V2 0 0 & IZW] tl JVfc ft T 

t£<, ffi&<Dm4 8©S3010*6S 3 0 3 4 COMM. 

it^y'ji^mmmmomm n^nt, sfc, s 3 0 3 20^ 

ifc^;^-* > h £ 0 ilTM0^ilII4^tfc±T, $ felcfg 3 

*9nsir z>±fcmm&niEmmw} ; Ey £ jv^-* > b Mr (imi) 
rm^rc±^7K^f&:mmiEmmw} : Ey : )^E-^ > b m p fc^^-r^^^ 
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